INTRODUCTION {#sec1-1}
============

Chikungunya is described as an acute illness, with fever, skin rash and incapacitating arthralgia.\[[@ref1]\] Arthralgia is the salient feature of Chikungunya that distinguishes it from Dengue, which otherwise shares the same vectors, symptoms and geographical distribution.\[[@ref2]\] The disease itself is rarely fatal\[[@ref3]\] and is sometimes confused with Dengue, O'nyong-nyong or Sindbis virus infection.\[[@ref4]\] Typical features of the disease include abrupt, massive outbreaks with a high attack rate\[[@ref5][@ref6]\] followed by slow decline of cases as herd immunity develops.\[[@ref7]--[@ref9]\]

In India, the first Chikungunya outbreak was recorded in Calcutta in1963,\[[@ref10]\] followed by multiple epidemics in different parts of the country till 1973.\[[@ref11]--[@ref13]\] Because of its long absence since 1973, it was postulated that the Chikungunya virus had disappeared from the Indian subcontinent and from South-East Asia.\[[@ref14][@ref15]\] However, the epidemic resurfaced in December 2005,\[[@ref16]\] with several states reporting massive outbreaks during the period 2005--2006. Thailand, Indonesia, Malaysia and Philippines\[[@ref17]--[@ref20]\] also experienced a re-emergence of Chikungunya. Kerala, the southern state of India, was heavily affected by the pandemic during 2006--2007. The viruses isolated in Kerala in the latter part of 2007 were shown to have undergone an A226V mutation.\[[@ref21]\] It was postulated that this mutation was associated with the increased virulence of Chikungunya in reunion islands\[[@ref22][@ref23]\] and in the Indian subcontinent.\[[@ref24]\]

The clinical onset of Chikungunya is abrupt, with high fever, headache, back pain, myalgia and arthralgia after a short incubation period of 2--4 days.\[[@ref25]\] The symptoms generally resolve within 7--10 days, except for joint stiffness and pain. Fever and arthralgia have been reported in all patients with Chikungunya in the epidemics reported recently in India and in the reunion islands.\[[@ref26]--[@ref28]\] Erratic, relapsing and incapacitating arthralgia is the hallmark of Chikungunya, affecting the extremities (ankles, wrists, phalanges) mainly but targeting the large joints as well.\[[@ref25]--[@ref28]\] Joints appear normal radiologically, and the biological markers of inflammation are either normal or moderately elevated.\[[@ref29][@ref30]\] There are a few precise descriptions of Chikungunya virus-associated joint disorders, and the underlying mechanism is unknown.\[[@ref29][@ref30]\] Skin involvement is present in a significant number of cases, and consists of maculopapular rash, facial edema, bullous eruptions with pronounced sloughing, localized petechiae and bleeding gums (mainly in children).\[[@ref25]--[@ref27]\]

The association of the present Chikungunya pandemic with a mutation in the Chik virus is already established in many parts of the world, including Kerala.\[[@ref21][@ref22]\] But, the extent of contribution of this mutation to the epidemiology of this Chikungunya outbreak is an issue of debate. This study tries to analyze the clinical picture of the Chikungunya patients in Kerala in the backdrop of the possible presence of the virulent type of virus (A226V mutation).

MATERIALS AND METHODS {#sec1-2}
=====================

A cross-sectional survey was conducted during October--November, 2007, in the five districts of Kerala, namely Kollam, Alappuzha, Kottayam, Pathanamthitta and Idukki. These five districts were among the worst hit during the 2007 epidemic. A two-stage sampling technique was used to collect the information. From each district, 10 panchayaths (jurisdiction of Local Self Governments) were selected at random (Lot method). A cluster consisting of 18 houses from each panchayath was selected for the study. The area most heavily affected with Chikungunya fever was found out with the help of the heads of the panchayaths and primary health centers (the Department of Health under the jurisdiction of Local Self Governments). From the area, the first house was selected arbitrarily and the next 17 houses were selected serially based on the distance shortest from the previous house.

The case definition of Chikungunya used for including patients in the study was "an attack of joint pain affecting more than one joint with appearance of fever within a period of two days prior to and two days after the onset of joint pain." The information about the infants and children was collected from their mothers. The inclusion of patients using a clinical case definition was carried out because of resource constraints. But, the predictive power of clinical diagnosis will be high during an epidemic because of an increased background prevalence of the disease. A study conducted by a multidisciplinary team from Medical College, Thiruvananthapuram, revealed that the positive predictive value of this case definition was as high as 82% during the epidemic when compared with IgM ELISA for Chikungunya.

A structured interview schedule was used for data collection. The tool was prepared by a group comprising of epidemiologists, entomologists and sociologists. The content validity of the questionnaire was assessed qualitatively with the help of entomologists, sociologists and epidemiologists in the Department of Community Medicine and the faculty of the Clinical Epidemiology Unit of Medical College, Thiruvananthapuram.

The data collection was carried out by household visits and by interviewing the patients. The data were collected by volunteers of the Kerala Sastra Sahitya Parishad (KSSP) who were trained in administering the questionnaire, selection of clusters and interview techniques. The KSSP volunteers were asked to collect information from 180 houses in each district (an overall sample size of 900). When the patients were not available during the house visit, the information was collected from their family members. The medical records of the patients were also used to ensure the consistency of the data. The questionnaires were collected back after verifying all the entries.

Ethics {#sec2-1}
------

The study protocol was submitted to the ethical committee of the KSSP and ethical approval was obtained. The study was carried out in consultation with the local Panchayath heads. The written informed consent of the head of the family was obtained before the commencement of the interview. Consent was obtained from the patient if he/she was available at the time of the interview. Information was collected from children below 12 years of age with the consents of the parents.

Statistical analysis {#sec2-2}
--------------------

Frequencies and proportions were used to interpret the data. Chi-square test and *t*-test were used to interpret the statistical significance of associations and Odd\'s ratio (OR) with 95% Confidence interval (CI) was used to estimate the strength of association between the dichotomous variables. Adjusted OR with 95% CI for the risk factors of recurrence of Chikungunya was obtained by logistic regression.

RESULTS {#sec1-3}
=======

Of the total 900 households from which information was collected, 43 (4.8%) were excluded from the final analysis as the data were incomplete. In the 857 households included in the study, there were 3623 members, with the average family size being 4.23 persons. The number of people affected with Chikungunya fever as per the case definition was 1913 (52.8%). Mean age standard deviation of these patients was 40.25 (18.76) years. Women constituted (50.6%) 969 of these patients. The age distribution of the affected people is shown in [Table 1](#T1){ref-type="table"}. Most of the affected were in the adult age group (73.4%), and 11% of the cases occurred in persons \<15 years of age.

###### 

Age distribution of the affected subjects

![](JGID-3-221-g001)

Fifty-two percent of the patients reported fever along with joint pain as the initial symptom. Fever alone (without joint pain) and joint pain alone (without fever) were seen as the initial symptoms in 31.1% and 16.9% of the patients, respectively. Patients having fever alone as the initial symptom were younger (*t*=6.48, df=1911, *P*\< 0.001) compared with those presenting initially with joint pain alone. The distribution of the first symptom against age is given in [Table 2](#T2){ref-type="table"}.

###### 

First appearance of symptoms with respect to the age categories

![](JGID-3-221-g002)

Major symptoms during the first week of the disease are presented in [Table 3](#T3){ref-type="table"}. Fever and joint pain were seen in all the patients included in the study because these were a part of the case definition. Swelling of joints was seen in 69.9% of the patients, being closely followed by head ache (64.1%) and itching (50.3%). The distribution of symptoms was not significantly different across the gender groups. Persistence of joint pain even after the first week of illness was present in 74.8% of the males and in 70.5% of the females. This difference was found to be statistically significant (*P*=0.035).

###### 

Major symptoms in the first week of illness^\*^

![](JGID-3-221-g003)

More than 52% of the subjects had involvement of the knee joints, while 8.1% had shoulder joint involvement. The frequency of different joint involvement is shown in [Table 4](#T4){ref-type="table"}. Shoulder joint was affected in 9.7% of the women compared with 6.4% among the men (*P*=0.007). There is no significant gender difference in the case of the other joints.

###### 

Pattern of joint involvement

![](JGID-3-221-g004)

The number of patients with persistence of any of the symptoms even after 1 month of illness was 1388 (72.6%). Persistence of a symptom means that there is no disease-free interval during a period of 1 month from the appearance of the first symptom. Common persistent symptoms after 1 month of illness are shown in [Table 5](#T5){ref-type="table"}. The persistence of symptoms was an unusual presentation in case of children. Children often presented with fever without joint pain \[[Table 2](#T2){ref-type="table"}\], and the joint pain developed was not persistent. Taking bed rest till the joint pain subsided was found to be a protective factor (OR \[95% CI=0.19 \[0.13--0.28\]\], *P*\<0.001) from the persistence of the symptoms \[[Table 6](#T6){ref-type="table"}\]. People already having any debilitating illness that hindered their ambulation were excluded from this analysis. The data of preschool children (\<5 years) were also not included because the interviewers could not document their daily activities, including the hours spent in bed.

###### 

Persistent symptoms

![](JGID-3-221-g005)

###### 

Taking rest and persistence of symptoms

![](JGID-3-221-g006)

Recurrence of symptoms with a period of disease-free interval was complained by 669 (35.0%) people. According to the binary logistic regression, those people with age more than 40 years, those who presented with fever associated with shivering, rashes or joint swelling in the first week of the illness, those who had fever that did not subside within 1 week and those with small joints of hands affected by the illness were found to be prone for recurrence of symptoms \[[Table 7](#T7){ref-type="table"}\].

###### 

Significant determinants for recurrence of Chikungunya fever

![](JGID-3-221-g007)

DISCUSSION {#sec1-4}
==========

It is well documented that the environmental factors of Kerala are still favoring an outbreak of arboviral disease.\[[@ref31]\] Because of the lack of specific symptoms, often, Chikungunya infection cannot be differentiated from Dengue fever or Leptospirosis.\[[@ref32]\] This study tried to identify the key clinical features and sociodemographic profile of patients affected with Chikungunya in Kerala, South India, along with factors associated with recurrence. The majority of the patients in this study were in the 15--59 year age group. Only 11% of the cases were children below 15 years, which is very low compared with the population proportion (21.4%).\[[@ref32]\] More than 15% of the affected people were elderly, with an age of 60 years or above, but the population proportion of this age group is 11%.\[[@ref33]\] This difference in the clinical spectrum with respect to the age group has been documented in other studies also.\[[@ref34]\] The causal mechanism of this age shift may be immunological or sociocultural. Factors including occupation and clothing habits may have an influence on the disease pattern. The age and gender profile of cases was similar to that reported in other epidemics in India\[[@ref25][@ref33]\] and reunion islands.\[[@ref26]\] Nearly 2/3^rd^ of the patients were found to spend most of their time indoors -- either in their home or workplace -- during the daytime. This pattern could be explained by the fact that the breeding places of Aedes mosquitoes are either domestic or peridomestic, and that the flight ranges of these mosquitoes are short.\[[@ref35]\]

Unlike many other reported epidemics of Chikungunya in India and in the reunion islands,\[[@ref25]--[@ref27]\] the current study found that fever was the most common initial symptom among children \<15 years of age. As age increased, more people presented with joint involvement as the initial symptom. Among the \>60 years age category, 77% had joint involvement as the first symptom. Swelling of the joints was very high (69.3%) compared with other epidemics in India.\[[@ref25][@ref33]\] The percentage of Chikungunya patients reporting rashes in the current study was similar to those of other Indian epidemics,\[[@ref23]\] while it was lower compared with the epidemics in reunion island.\[[@ref24][@ref27]\] Headache, vomiting and diarrhea were seen in a higher proportion compared with other epidemics.\[[@ref22]--[@ref27]\] Ulcers in the mouth (20%) or in the body (7.3%) were present in a significant fraction. Approximately 22% of the patients had redness of the eye, which makes Leptospirosis a common differential diagnosis. Unlike the previous reports, 50.3% of the Chikungunya patients in our study reported itching as a predominant symptom in the first week of illness.

Nearly 3/4^th^ of the subjects had recurrence of symptoms after at least 1 week of symptom-free interval thus contributing to the morbidity burden. Prolonged arthralgia was noted in other studies also.\[[@ref34]\] Incapacitating joint involvement is considered to be the main culprit contributing to the chronic morbidity associated with Chikungunya.

Limitations of the study {#sec2-3}
------------------------

The sampling technique used in this study is a two-stage cluster sampling. But, this may not be the appropriate sampling technique for this study since Chikungunya is a communicable disease that tends to cluster and, thereby, affect the estimation of prevalence. The cases had been included in the study based on a purely clinical definition and confirmation using IgM ELISA was not performed. Information collected could be incomplete because the subjects might have forgotten some details of the disease. This was minimized by correlating the history of the patients with the clinical case records. The case definition may have induced some underreporting of symptoms and signs in case of infants and children. The study includes only cases having newly developed joint pain and fever (case definition), which excludes the preexisting joint pain. But, other co-morbidities like diabetes and their impact on the symptomatic outcome were not quantified in the present study.

The volunteers were advised to collect information either directly from the patients or from the family member if the patient was not available physically. And, they were advised to triangulate the data with the help of medical records. The information collected from the surrogates may have contributed some bias.

CONCLUSION {#sec1-5}
==========

We found that there is substantial acute and chronic morbidity associated with the present Chikungunya epidemic. It has affected more than half of the population in the epidemic-hit areas. The proportion of patients with persistence of any of the symptoms even after 1 month of illness was 72.6%. Taking bed rest till the joint pain subsided was found to be a protective factor from the persistence of the symptoms. Recurrence of symptoms with a period of disease-free interval was complained by 35% of the people. According to the binary logistic regression, those people with age more than 40 years, those who presented with fever associated with shivering, rashes or joint swelling in the first week of the illness, those who had fever that did not subside within a week and those with small joints of the hands affected by the illness were found to be prone for recurrence of symptoms.
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